teeth were now getting nearly as bad as her husband's were; he had learned from her that she had also taken to excessive apple-eating. He could not help thinking that the acid apples had a great deal to do with the condition.
The PRESIDENT said he had frequently noticed that when attrition affected the lower molars, a cupping of the masticating surface of these teeth took place in the positions of the cusps, whereas the central portions of the crowns were affected to a much smaller extent. The condition wa%well shown in the model of Mr. Rushton's case. ' Mr. RuSHTON thought there was probably a good deal in what Mr. Colyer had said. With respect to the child's models, the patient had not been a normal child, and had been very rickety, but he was not cerebrally affected. With regard to attrition being a manifestation of periodontal disease, it might sometimes be so; but he was told by his friend that his mouth was perfectly healthy in every way. With regard to apple-eating, it was quite likely that the acid might have some effect, and he had seen a case in which a lady sucked a large quantity of lemons and had a somewhat similar condition. But why should the lower teeth be affected more than the upper, and the second molars more than the first ?
Two Odontoceles, and some other Cysts. By A. HOPEWELL-SMITH, M.R.C.S., L.D.S. INTRODUCTORY . THE two cases which are about to be narrated, possessing a few common characteristics or relationships, are rarely seen, and are very dissimilar from a pathogenetic point of view. They are worthy of record as being extremely remarkable and interesting. They are also of sufficient importance to illustrate the belief that greater precision is required of dental surgeons when describing certain pathological changes that may take place in the osseous framework of the maxillae and mandible.
This communication has been written around these two cases, and seeks to establish the opinion that there is room for an amplification and revision of the nomenclature employed in the subject of dental pathology, and that new terms muist necessarily be introduced to more accurately represent conditions as our knowledge of the special pathology of the teeth advances. It further endeavours to throw some light on the obscurity of the origin of cysts of the jaws, and to ascertain in what circumstances or through what agencies fluid is produced in such amount as to constitute the chief clinical characteristic. The signs and symptoms are unimportant and uninstructive, but the morbid conditions and the patho-histology of the tissues are of extraordinary significance. If the deductions arrived at are inconclusive, or open to different construction from that which I am able to supply, allowance must be made for the difficulties attaching to the research and to the great mystery surrounding the unique display of morbid phenomena.
It will be found that, although placed in juxtaposition under the heading which gives the title to this paper, it is possible that, if the abnormal changes have been thoroughly comprehended and adequately interpreted, each case can occupy a sub-division of such a title. Thus the first would be designated an example of a sub-capsular odontocele, and the other of an extra-capsular odontocele. They merely fall into the same main category because, in the opinion of the writer, they cannot strictly and scientifically be placed under any other classification. A common feature here is the existence of a unilocular cyst in the jaws, containing an anomalous tooth-a canine, non-erupted, and so-called "encysted," disclosing itself in adult life. It is incorrect to describe " a case of an encysted tooth "; the fact that it is imbedded in the bone does not of necessity mean a disease of the tooth or jaw, but a state of being or condition in which the tooth happens to exist. Similarly, it is incorrect to speak of dental caries as a disease. Pyorrhcea alveolaris is not a malady, though commonly described as such, but a symptom, a manifestation of a disease or diseases; and an encysted tooth is not necessarily an affected organ.
We are led to understand, from the pages of text-books and current literature, that a buried, " imprisoned" tooth, as it is somewhat fancifully called by Roswell Park [8] in "The Principles and Practice of Modern Surgery," 1908, may induce a passive or active reaction to the containing tissues. Thus (1) it may, usually, remain in its uncommon irregular position undisturbed, unnoticed, inert, impacted or otherwise throughout the life cycle of the individual, giving rise to no signs or symptoms of anomaly; or (2), it may, rarely, originate a tumour, through the production and accumulation of a fluid body around it. Clinically, when a tense, fluctuating, non-inflanlmmatory, painless swelling of the jaw presents itself for diagnosis, either a dental cyst or a follicular odontome is brought to mind. These two, and especially the former, are the commonest cysts with which the dental surgeon has to deal.
But other species of cysts may occur at times, and it is possible to fully enumerate thera in their probable order of frequency. Of these, I propose to discuss briefly the first three, fully the odontoceles, sparingly the -cystic adenomata, and not at all the antral mucous cysts and epithelial odontomes, and, as time is short, to view them chiefly from the standpoint of their Eetiology and pathology.
Dental Cysts.
With regard to the evolution of a dental cyst, we have learnt to consider that it is of inflammatory origin, being due to proliferation, death, and subsequent liquefaction of the cells which form the de'bris e'pitheliaux paradentaires of Malassez-the vestigial remains of the epithelial sheath of Hertwig-in the periodontal membrane, the consequence of an infection by pyogenic micro-organisms of that tissue. This is therefore an example of an acquired lesion.
A dental cyst, as dental surgeons understand the term, does not conform at all closely to the lines of classification given by certain general pathologists and surgeons. In the first stage of its growth, it is not derived from a distension of pre-existing eavities or spaces such as are a bursa, a ganglion, a ranula, a galactocele; it is not a cyst of new formation, like an adventitious bursa, a haematoma, a proliferous compound cyst, a parasitic (hydatid) or an implantation cyst, neither is it of congenital derivation, as is, for instance, a dermoid cyst or a cystic lymphangioma. The important point to emphasize is that it owes its being to an inflammatory condition of the tissue in which it is found, whereas none of the cysts alluded to above directly does. By custom we associate the term with this pathological condition; but probably if a greater degree of refinement and exactness of expression were insisted upon we should conclude that it is, therefore, a form of periosteal (periodontal) cystic degeneration, or a periosteal MY-20 maxillary cyst, as suggested by Partsch. It will be immediately patent to the impartial mind, on hearing the clinical histories of the morbid anatomy of the special cases, that neither constitutes the so-called dental cyst.
Follicular Odontomes.
Follicular odontomes, on the other hand, are undoubtedly congenital ordevelopmental in their origin. But a good deal of confusion still exists as to their true pathogenesis. It is unnecessary to enter into the arguments of many writers. Let it suffice therefore to recall that, among the older ones, Broca [3] believed that they arose within the tooth capsule, sac, or follicle, the enamel organ having disappeared " under morbid influences"; that Malassez [6] explained that they were due to hypertrophy of epithelial rudiments of the enamel organ; that Albarran [1] considered thev were inaugurated by the proliferation of the aborted epithelium of the fibrous tissues normally present in the iter denitis; and that Salter [9] ascribed to "a sort of epithelium" clothing the so-called enamel pulp " the power of assuming the function of secreting fluid."
Bland-Sutton [2] defines them thus: " Swellings [which are] often called dentigerous cysts, a term which has come to be used so very loosely that it should be discarded in the necessity for precision. They arise commonly in connexion with teeth of the permanent set, and especially with the molars; sometimes they attain large dimensions and produce great deformity, especially when they arise in the upper jaws and happen to be bilateral. Rarely they occur in connexion with supernumerary teeth. The wall represents an expanded tooth-follicle . . . The cavity of the cyst usually contains viscid fluid and the crown or the root of an imperfectly developed tooth. Occasionally the tooth is loose in the follicle, sometimes inverted, and often its root is truncated; exceptionally the tooth is absent or represented by an ill-shaped denticle. The walls of the cyst always contain calcific or osseous matter; the amount varies considerably." Tomes and Nowell [10] write: " The follicular cyst arises in connexion with teeth retained in the jaws, generally bicuspids or molars. They cause great distension of the jaws"' (p. 725) ; and, in accounting for their mode of formation and generation of the fluid contents, assert (p. 732) : " When the development of the enamel is completed, its outer surface becomes perfectly detached from the investing soft tissue, and a small amount of transparent fluid not uncommonly collects in the interval so formed."
It is a well-known fact that the deciduous and permanent teeth, when about to erupt, may present over their crowns a bluish, soft vesicle containing serum (eruption cysts). It is not an easy matter to explain the presence of the vesicles over the teeth of succession because of the presence of the absorbent organ, and nearly always follicular odontomes are formed in connexion with the members of the permanent series. The authors just cited believe that this fact-viz. the occurrence of vesiclesfurnishes an explanation of the manner in which cystic tumours containing unerupted teeth arise. "Fluid collects between the enamel and the tooth capsule," they say. Assuming this statement to be correct, and although no mention is made of the enamel cuticle, we are led to ask " Whence comes the fluid? Why does it collect?" And we are told that fluid is normally and universally present over the crowns of unerupted teeth. If this were so, one would expect to find that follicular odontomes were extremely common, which they are not, and that unerupted teeth could never remain in an innocuous state in the bones of the jaws, which they do. Paul [7] , writing in 1894, observed: " On dissecting them (i.e., the teeth of sheep and monkey in their sacs), it appears that at a certain stage the crown of the tooth was quite free inside the sac, but that at a slightly later stage the sac adhered to the tooth, although it could be easily stripped from it." These authors proceed: " As the cyst enlarges, the contiguous bone is removed to make room for it, fresh bone being concurrently deposited on the outside of the jaw. In the case of such a cyst lying in front of a tooth which is being cut, it is obliterated by the advancing tooth or it bursts; biut when situated deeply in the jaw, a cystic tumour may be the result." Finally, Heath [4] defines follicular odontomes as " cysts [which] contain one or more teeth in their interior or in their wall. The teeth mnay be well formed or may be quite rudimentary, consisting of irregular masses of bone and enamel."
The Origin of the Cystic Fluid. Elsewhere I have expressed the opinion that the fluid contents of these tooth-bearing cysts is derived from the degenerated cells of the stellate reticulum of the enamel organ. Instead of becoming absorbed in the usual way, they may, for some recondite reason, not disappear, but may further degenerate and liquefy, and produce a potential cavity which, on being filled with fluid, is the beginning of the formation of the cyst. The idea is apparently acceptable to Bland-Sutton, or at all events thought by him suitable for reference in the last edition of his work on " Tumours, Innocent and Malignant."
Reverting for a moment to the case which prompted the publication of this view, the patient was a boy, aged 91, who had a follicular odontome in connexion with the first mandibular left premolar. Immediately after the tooth had been removed and the necessary surgical toilette completed, the premolar was subjected to a chemical and microscopical test to ascertain whether Nasmyth's membrane was present, and, if so, whether it was hyperplasic and diseased-an independent investigation undertaken solely for the purpose of discovering whence came the cystic fluid. Phloroglucin and nitric-acid mixture, freshly made, was employed. Neither the translucent pellicle nor the cellular layer could be raised from the surface of the partially-decalcified enamel. They were absent. After the publication of a short note to this effect, it transpired that Mr. Maggs and Dr. Pare had also failed to find Nasmyth's membrane in a similar case, my attention having been drawn to the fact that a paper by them had already appeared in the Guy's Hospital Gazette for 1894. They should therefore be credited with the original observation. The result of my research was further gratifyingly, though unexpectedly, corroborated by the material supplied by a case operated upon by Jordan Lloyd, of Birmingham, and communicated privately to me, in which-for the third time-it had been noticed that the enamel cuticle was completely absent from the teeth in cysts formed in such a manner.
The pathological controversialist might, however, possibly argue that liquefaction of these cells does not occur, and that, even if it did, it would not account for the loss of the inner layer. To that my answer would be twofold: First, if the liquefaction (that is, the production of a fluid) took place at the timne just antecedent to the date when the ameloblasts were about to finally undergo conversion into the pellicle, it is reasonable to suppose that the mere presence or pressure of the fluid might inhibit this function and destroy the cells. Again, supposing that it be pointed out that the atrophy of the stellate reticulunm cells could not induce a liquefaction, if a small potential cavity were formed during their disappearance, there might, as a consequence of the negative pressure, be a slow effusion of serum or lymph into the space so created from the numberless blood-vessels lying in the immediate neighbourhood of the enamel organ.
Odontological Section
Again, it might be pointed out by the critic that the cystic fluid is commonly too great in amount to be able to originate in the breaking down of a few stellate cells, and that its source must be sought for elsewhere. To this it may reasonably be argued that a combination of the two factors-viz., the production of a space and effusion into it of lymph from the vessels-would account for it. If this were not so, one would have to bring forward evidence of the existence of a secretory epithelial lining to the cyst wall; and this I have not been able to do.
Histological Notes.
As bearing on the pathology of these cases, it is necessary to recall as succinctly as possible the anatomical topography of the parts, and to explain the grounds for my belief that the liquefaction of the stellate reticulum would account for the fluid in a dentigerous cyst. The enamel organ at maturity consists of four different cell elements, arranged from within outwards, as the (1) internal epithelium or the ameloblastselongated, columnar cells, measuring 15 [ to 20 ,u, set in immediate apposition; (2) the stratum intermedium, a narrow layer of small polygonal cells; (3) the stellate reticulum, mucoid cells with round nuclei and numerous long branching processes; and (4) the external epithelium, a layer of single rounded or flattened cells. The functions of these are supposed to be as follow: The first to form enamel, and, when "spent," the translucent pellicle, or inner layer of Nasmyth's membrane; the second to recruit or rehabilitate the ameloblasts; the third to act as a " packina " material to the enamnel organ; and the last (somewhat doubtful, but believed by some-Professor Paul, for instance) eventually to constitute, on persistence, the cellular layer of the enamel cuticle. Now, outside this external epithelium, which, it is important to note, is in direct continuity with the fibrous tissues which form the dental capsule-there is no sharp line of demarcation between the two, though in speaking of the two structures one unconsciously dissociates them-comes the follicle or tooth-sac itself. Composed, wvhen young, of fibrous tissue with a feeble supply of round cells, it contains numerous gland-like epithelial bodies, which I first observed in 1900, to which allusion was made last year by Mr. Warwick James in a paper on "Eruption " read before this Section.
It is therefore clear that the dental capsule usually has, on its internal aspect, a layer of epithelium-viz., the external epithelium of the enamel organ ( fig. 1 ). It is possible, in fortunate circumstances, to show the lining of the capsule. To give a concrete example: If an unerupted first premolar be removed at the age of 7 to 71, and its soft-tissued investment allowed to remain in statu quo ante, on making vertical sections one can see, under the '-in. objective, the ameloblasts becoming converted into the translucent pellicle of Nasmyth's membrane. At the cervical margin of such a tooth they are elongated and cylindrical, but little altered from those of activity-merely shorter. Higher up, nearer the cusps of the crown, however, they are shrunken and flattened, and while still retaining their prominent nuclei, often become hexagonal or pentagonal in outline. In the neighbourhood of the extremities of the cusps they have become fused to form a homogeneous membrane-the pellicular or inner layer of Nasmyth's membrane. Next to them is a single flat layer of cells, the external epithelium closely applied to their surface. Though so intimately approximated there is a wide range of difference from an embryological point of view between the two, the external epithelial cells being epiblastic and the dental capsule mes6blastic in origin. Now, if the stellate cells of the enamel organ undergo further softening, disintegration and liquefaction, the first stage of the formation of a follicular odontome is inaugurated. Little by little the fluid collects, until a cyst is produced, with the external epithelial cells on the outside and the internal epithelial cells on the inside. The first form a definite layer of compound epithelium and are not secretory cells. The second has sometimes not had an opportunity of becoming metamorphosed into the pellicle of the enamel cuticle (this is quite conceivable, and, I hold, a common-sense view) on account of the accumulation of the fluid; hence its absence on three authenticated occasions. At other times the fluid has probably collected after the production of the pellicle had occurred, but the cellular layer, instead of appearing on the surface as part of Nasmyth's membrane, remained as the adventitious lining of the cyst wall.
Another fact in agreement with the opinion which is being postulated is the striking anatomical resemblance between the degenerate cells of the stellate reticulum and the degenerating cells of an epithelial odontome1 ( fig. 2) . ' The phenomena associated with this degeneration were thoroughly described by Eve in an important paper on " Cystic and Encysted solid Tumours of the Jaws, with Observations on the Structure of the Enamel Organ," which he read before the Odontological Society of Great Britain in 1885. From his remarks it was apparent that he had corroborated the results of the researches of Falkson and Bryck of Germany, who had independently arrived at similar conclusions. Epithelial cells in an epithelial odontome, becoming-stellate in appearance and breaking down into a colloid mass (x 240).
The Dental Capsule. It is, next, important to examine the histological elements existing in a mature dental capsule, and outline its brief life-history. The word " follicle" is employed at times in this paper, although it does not very scientifically express its nature and functions; it is neither the homologue nor the analogue of a hair follicle, a sebaceous follicle, a mucous crypt of the tonsils, or an agminated follicle of the small intestines. I have been unable to find another organ in the body which is its counterpart. It exists for a few years only, and when its work-that of protecting the crown of the erupting tooth, after being instrumental in generating the cementum and periodontal membrane-is accomplished, it disappears entirely, completely differing from such organs as the uterine adnexa, which persist after the cessation of their functions, and even the thymus gland, which, as a rule, leaves traces behind. It can be fairly claimed for the dental follicle that in this respect it is unique. Regarded from an embryological aspect, the dental capsule, say, of the first premolar, may be observed in certain portions of the oral submucous and alveolar tissues about the ninetieth day of intra-uterine life in man, and can be well demonstrated in sagittal sections of the jaws of kittens three weeks old. The cells are very elongated and thin, with small lenticular nuclei, chiefly arranged in longitudinal bundles corresponding to the long axis of the tooth germ. Later on they become developed into the extended fusiform cells of fibrous connective tissue. Eventually the capsule undergoes atrophy and degeneration by the loss of the nuclei of its cells and vacuola8ion of its substance, in this specific instance, about the seventh to the ninth year in man ( fig. 3 ). This vacuolation, it is important to notice, occurs as a normal change in the sacs of teeth about to erupt, of course just prior to their disappearance; but when a tooth is retained in situ in the bone, it does not follow that it undergoes this vacuolation. In the two special cases it has not done so, although the patients were aged 31 and 41 years respectively.
In addition to the connective-tissue fibres of maturity, numbers of small, discrete masses of epithelium are seen. It is very probable that many of these beget the mucous glands which lie scattered about the subepithelial tissues of the gum.
[Let me here stop to call your attention to a new fact which I have ascertained only within the last few weeks. There are large mucous glands in the gum at the cervical margins of the teeth on the lingual or palatal side ( fig. 4 ), none in that on the labio-btccal aspect of the alveolar process. I experimentally proved this by excising a portion of normal gum immediately in contact with the teeth, on the outer side of the alveolar process of the mandible of a man, aged about 44, and chose a spot between the two right premolars. It measured 6'5 mm. in length. There was no mucous gland to be seen. Similarly none was present in the gum on the labial aspect of the bone over the root of the second left maxillary incisor of a woman aged 25. Again, in a piece of the papilla, over the septum which intervenes between two mandibular molars, I found no mucous gland. The reason of this, I think, is obvious. Mucous glands are not wanted in the former situation, because of the existence of the countless numbers which open on the -free surface of the lips .and cheeks, and in the latter situation because of lack of room.]
The majority of the epithelial bodies, derived from the fenestration of the Zahnleiste, may give rise to the eruption cysts or epithelial odontomes, supernumerary teeth, &c.
It is also conceivable that for some reason or other the cells of one or more of these gland-like bodies might undergo karyokinesis, and, like the paradental " rests," though in consequence of a dissimilar stimulation, might rapidly multiply, form large epithelial masses, of which the central cells, cut off from their nourishment, would die, degenerate, and liquefy. Here, then, a cyst might form-a capsular cyst-but if it were evolved from the central portions of the dental follicle, there would ultimately be found two layers of heteromorphic cells in the perfected follicular odontome wall; and this is never so. A follicular odontome is therefore an example of a congenital anomaly. It will shortly be satisfactorily shown that neither of the cases to be now detailed furnishes histological or pathological evidences of being a follicular odontome per se. This patient, aged 31, was sent to me in January, 1909, by his dental surgeon, whom he had consulted about a circumscribed progressive enlargement of the jaw. On examination a large, smooth, bluish, fluctuating, painless distension of the bone was seen occupying the right canine region of the mandible. Its presence had been detected subjectively only five weeks previously. The canine was missing, and there was no history of its having been extracted, though several teeth had been removed and a denture was being worn. The first premolar was almost in contact with the distal surface of the lateral incisor. The corresponding tooth was not in evidence, but both left canines were erupted in correct alignment with the dental arches. A cyst was diagnosed. Radiographs disclosed the following condition of the parts: At the base of an extensive cavity in the bone, measuring 2'5 cm. by 2 cm. by 1P5 cm., was a canine, non-erupted, non-impacted, non-absorbed. It was placed vertically in the jaw, its crown pointing upwards and extending into a somewhat triangular hollow, produced by the divergency of the roots of the second incisor and first premolar. Examination of these roots showed no visible areas of absorption whatever, though the latter appeared to be twisted. On inspecting the radiograph of the canine it was at once apparent that there was a loss of substance-i.e., enamel and dentine-at the summit of the cusp. It was possible to trace a direct line of continuity between the cystic contents outside the tooth c.0., cyst cavity ( x 1). and the pulp itself ( fig. 5 ). As yet I had not ascertained that I had before me a most unique specimen. On excising the cyst wall there was no venous haemorrhage, as I had anticipated from the colour of the tumour. Instead, the cystic contents were deeply discoloured and almost black. It was this that had imparted the blue appearance by reflected light to the oral tissues, a phenomenon similar to that frequently witnessed in connexion with hydroceles of the tunica vaginalis. The tooth was removed and the cyst wall dissected out; granulation tissue soon formed, and at the end of ten months healing had taken place, a mere shallow depression on the surface of the jaw marking the site of the odontocele.
The tooth was at once carefully tested for the presence or absence of Nasmyth's membrane. The inner layer was found, but no cellullar layer. It was then treated by the Koch-Weil method, and the section showed that the tip of the crown was defective and its growth had never been completed ( fig. 6 ). There was no absorption of tissue. My delight on learning this knew no bounds! I had never seen, imagined, read of, or heard of such an anomalous defect in the growth of the hard parts which had led to the formation of a hollow, tube-shaped core occupying the vertical axis of the upper part of the tooth. It was truly a marvellous thing, as if Nature had made a mistake by failing to completely construct the free surface of the tooth, and, finding out her error, had determined to keep it concealed from the light of day-that is to say, to P.~~~~~~~~~~~F IG. 6.
Longitudinal section of canine described in text. E., enamel; P., pulp cavity; P.P., pulp tissue extending laterally into dentine; I. massive edge of tooth ( x 20). cause the tooth to remain buried in the bone! Had it erupted in the ordinary manner it is impossible to guess what the consequences would have been. These had better be left to the imagination of my readers! Soft tissue, composed of small cells, extended vertically into the pulp cavity, and also slightly laterally, in places, into the dentine. As the specimen was infinitely precious, I did not care to reduce its bulk too much, for fear of losing the parts, so I am unable to determine very accurately the nature of the histological elements, but I believe them to be identical, or nearly identical, with those of the pulp, but profoundly altered, by contact with the cystic fluid, in shape and natural characteristics. The pulp itself was composed, at all events at its coronal portion, of broken-down cells, the odontoblasts were unrecognizable, the nerve bundles obliterated, while a few long endothelial-like cells closely applied in bundles represented the collapsed and shrunken walls of the vascular system. It is impossible for anyone to say what had happened to the enamel organ at that part which was going to form the summit of the crown. It could not have been due to septic disease of a deciduous predecessor, for one would then get the whole of the enamel organ deranged with regard to its usual functions. Apparently there was a sudden cessation of the work of the ameloblasts at that spot, leaving not only a Canine (T.) imbedded in right superior maxilla, as described in text (x 1) breach of surface but a direct opening into the pulp cavity. After suitable preparation the cyst wall was microscopically examined. It was very thin, only measuring '25 to *75 mm. Composed of firm fibrous tissue it had a lining of numerous soft, large epithelial cells, held loosely together by a frail cementing substance. It was in no sense a compound epithelium, as seen sometimes in both dental cysts and follicular odontomes, nor were they secretory cells. It was, I believe, the external epithelium of the enamel organ swollen by absorption of cystic fluid, and the cyst wall was nothing more nor less than the dental capsule itself.
I have been unable to determine the conditions attaching to the maxillary canine. The patient is unwilling to have it removed, and can throw no light on the loss of the crown, which, as revealed by the radiograph, it had already sustained ( fig. 7) . To the accident of the presence of a congenital lesion of the hard parts of the crown, and not to impaction or delayed eruption, can be attributed, I believe, the evolution of this cyst. Here we have, then, an example of a sub-capsular odontocele-i.e., a cyst originating beneath the capsule or follicle of an abnormal tooth, as a result of the effusion of lymph from the neighbouring blood-vessels, into a potential cavity produced by a developmental defect of the summit of its crown. It may be suggested that the same morbid phenomena might have been induced by serous exudation into a space or spaces of a vacuolated follicle. But here the capsule had undergone no such retrogressive metamorphosis on account of its being retained in the jaw, as already mentioned. Hence the opinion that a cavity had existed through something unknown happening to the formative cells of the enamel organ many years ago, and effusion of lymph into the cavity thus created.
An Extra-capsular Odontocele. (B) The case of Dr. C. N.
Interesting and instructive as is the case just detailed, the second one to which I wish now to direct your attention is even more remarkable. And it is further distinguished by the report of the subjective symptoms kindly furnished to me by the patient himself. To him, and to Professor J. H. Teacher, of the University of Glasgow, I am much indebted for permission to publish the facts.
Past history: The maxillary incisors and premolars were removed in 1899. One was broken, two were quite sound, and caries was present in the rest; the sound teeth were sacrificed for the purposes of giving firmer hold to a bridge which was to be constructed. The denture was worn for ten years. About three weeks before the tumour "became cystic"-to quote the patient's own words-he broke the plate through the middle, and he continued to wear it, being too busy to have it attended to. He believes that the movements of the fractured appliance irritated the jaw, and " stirred the latent tumour into activity." His dentist pointed out to him ten years ago that the permanent maxillary canine in the right side was missing, and had apparently never erupted.
Present history: " The patient's attention was first directed to a small enlargement of his cheek in January, 1909. He noticed it when washing his face, being conscious that the right cheek was fuller than the left. On feeling it more carefully he could make out a round, hard prominence close by, and at the same level as the right ala of the nose. His first impression was that a boil was forming, but it did not make any progress in the way of 'ripening.' About two weeks later a little swelling appeared in the mouth in the angle between the upper lip and the gum, and in the region of the second incisor and canine teeth. This was fluctuant, and the patient thought that it probably contained pus. He incised it, but did not see pus, and in a few days it had attained the same size again. He then called in a brother practitioner, who incised it down to the bone, and it was then apparent that the swelling was a cyst. It soon filled up and became considerably larger, and the patient then thought it advisable to consult a surgeon with the view to its removal. Up to this point there was no pain associated with it beyond a throbbing in the gum and part of the hard palate." " About March 18 the patient saw one of the leading operating surgeons in Glasgow, who examined the cyst and advised its removal under cocaine and adrenalin. A few days later he proceeded to do this, and on dissecting off about a third of the cyst wall he found it firmly rooted to the bone of the upper jaw. He sheared off the dissected portion of the cyst close to the bone with the view to its pathological examination and further operative treatment. From the clinical appearance of the tissues he was of the opinion that the swelling was malignant in character. Examination was made of the detached portion, and on the patient's return two days later, he was informed that the tumour was of the nature of a myeloid sarcoma. This diagnosis, however, was disputed by the pathologist who, as a personal friend of the patient, was called in to give an opinion. He was very emphatic that there were no tissue elements to warrant a diagnosis of malignant disease, and it is only fair to the operating surgeon to say that he abandoned the diagnosis of myeloid sarcoma, and consented to perform a much more modified operation than he originally intended, although still feeling that there was a malignant element in the case. The operation decided upon was to remove the affected area with a margin of healthy tissue around it. This was done on March 24, a wedge-shaped portion of the upper jaw being removed, and a considerable part of the bone of the anterior wall of the antrum included, the membrane being left. The cavity in the mouth healed up without any difficulty, although the antrum became affected and necessitated douching through the nose. Eventually the wound closed completely, and the mouth has remained sound and well after a period of twelve months. The wedge-shaped portion of bone removed has been examined by Mr. A. Hopewell-Smith, who has expressed the opinion that the tumour was of a perfectly simple kind." (Patient's report.)
Appearance of the tumour: The specimen consisted of a V-shaped piece of tissue bounded internally by the median line of the palate, and externally by a line running backwards and inwards through the premolar region ( fig. 8 ). Its width in front was 3 5 cm. The labial aspect showed an opening in the alveolar process 22'5 mm. long, 9 mm. wide, the lower margin being placed 6 to 9 mm. from the free edge of the alveolar process. It was made by the incision for the evacuation of the cystic fluid. At its base, and at a distance of about 4 mm. fig. 8 . P., palatal surface; L., labial surface, where fluid accumulated; C., canine; C. M., calcified mass (x 1).from the surface, lay a calcified mass (fig. 9 ). The main object in the preparation was a canine fully formed and well developed, 25 mm. in length. Its crown was almost entirely embedded in a solid mass of brittle, calcified material, which was yellowish in colour and partly translucent by reflected light. During the digital disturbances conse-;e. w I quent on the operation this calcified cap had obviously been dislodged from the position it had occupied for many years and had become detached, and the crown of the tooth was shelled out from it with the exception of a small excrescence, which, still adhering to its distal aspect, gave the clue to the pathological conditions which had been occurring ( fig. 10 ). The nodule measured 4 mm. in-length, the dimensions of the hard cap being 14 mm. by 12 mm. There were no marks of absorption on the surface of the enamel (fig. 11 ). Nasmyth's membrane was present. I succeeded in obtaining fragments of its cellular layer. The calcified mass was obviously the dental capsule which had undergone a retrogressive metamorphosis. It had not been completely infiltrated, as portions still retained their fibrous characters ( fig. 12 ). Pathological calcification or petrifaction occurs almost without exception only in degenerating, dying, or dead tissue as N.
FIG. 10.
Tooth everted from its surroundings to show calcified nodule (N.) attached to surface of crown (x 1).
Hektoen and Riesman [5] record (vol. i, p. 113). Thus its appearance can probably be explained by the fact that the dental capsule of the unerupted canine had died, and formed a nidus for the lime-salt infiltration, thus differing very greatly from the follicle in the preceding sub-capsular odontocele. The composition of the hard mass was found to be calcium carbonate largely. On placing a fragment under the microscope, and allowing a weak solution of hydrochloric acid to run, by capillary attraction, beneath the cover glass, bubbles of gas were immediately evolved, the residue of organic material presenting an amorphous structure with a tendency to the formation of a pattern of spherules. Around the surface of this calcified capsule was developed the cyst, and what was apparently the " bone of the jaw " mentioned in the patient's notes was its exposed surface. Histologically examined, the soft parts consisted chiefly of connective-tissue fibres with numerous small cells, changed connective-tissue corpuscles, tiny haemorrhages, clusters of fat cells, blood-vessels, and a small amount of bone which represented all the remains of the thinned and expanded external alveolar plate. The cyst wall was lined with epithelium. There were no microscopic signs of inflammation. Whence came the cystic fluid ? It is difficult to determine. Eliminating every possible structural element in the gum which could give rise to a cyst, it might be conjectured that the cells of the walls of certain lymph spaces in the submucous tissues had broken down, and Photomicrograph of crown of tooth described in text. E., enamel;
C., calcified nodule ( x 45).
produced, by rapid multiplication, the cyst, through irritation from the friction of a loose, fractured mechanical appliance on the one side, and the hard unyieldinag surface of the ossified capsule on the other. At first sight I regarded the dental condition as a calcified follicul-ar odontome. But, on comparinag it with the specimens in the museum of the Royal College of Surgeons, and especially with one presented by the late Samuel Cartwright, I decided that this was not so. For the cystic fluid was outside, not inside, the capsule, which was not -expanded, but remained, in spite of its petrifaction, closely adherent to the surface of the tooth. Hence I venture to call it an extra-capsular odontocele, and to explain its origin from the breaking down of epithelium or endothelium in the soft tissues of the jaw lying between, and stimulated into growth by the pressure, and perhaps friction, of two hard, unyielding substances.
There are some further problems surrounding this case which can never possibly be solved: The age of the patient when calcification of the capsule took place; the possibility or otherwise that this calcification, acting as an obstruction, was the cause of the non-eruption of the tooth; the histological characteristics of the actual structures in the soft superimposed parts, which, on breaking down, produced the odontocele; the date of its formation; and the nature of the still more mysterious forces which governed the impregnation with lime salts of the dead or dying follicle. fig. 9 ; its distal surface. D.C., dental capsule; T., canine (x 1).
The fact that mechanical agencies play a not inconsiderable part in the production of disease calls for no special comment. And teeth which undergo moliminous eruption, or do not erupt at all, as is so frequently the case with the third molars, may act as foreign bodies and produce inflammation and absorption of the surrounding parts, and even give rise to cystic tumours of the upper jaw. Cystic Adenomiata.
To illustrate this, I show, but do not now describe, a cystic adenoma of the left superior maxilla, which has been occasioned entirely by the mal-position of the third molar and its fruitless efforts at eruption-an adenoma which, filling up the greater portion of the antrum in its upper part, has on its inferior aspect induced, on breaking down, an ulceration of the soft tissues of the hard palate in the molar region.
CONCLUSION.
I think I have fairly substantiated my reasons for the introduction of a new term in dental pathology, and ha,ve established that neither case accords with the definition of a follicular odontome, though bearing some superficial resemblance to one, as in neither instance was the locus principii of the cysts to be found in the stellate reticulum of the enamel organ, nor did their contents approximate in the very least to those usually found in such.
